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«7) Abstract : 

MfncOn Dart easily when an 
purpose: To •*~^*£%j£ >e me*#* DC 
integrated circuit Is testedfer <We« 
currant through ^T^^^ng a circuit for 
flowing between VDD and ^ S J^ supply pa* 
controBlng the operation of oacn 
intenupting circuit. „ 

CONSTTTUTtON: Power -^.^S'SSS 
1,2. 3 are provided on ^^^^ pLar supply 
lofltce 150. 160. Ijam other J^**^ feeder 

lines 150B m 1S0 white the po*™ 

power supply to ^J^IOSIotfc i 

supply path 2 eonttol current supply 

feeder lines < MB J^^TSc ,60. SlmBarry. 
from - power eupp^to 3 Is inserted 

the power supply «^ *?f2*r to control currant 

•""-"J"? £* « I. CMOS k*. 170. 

supply from a pow«_ „, a bach, cause of 

When short clrcu* * because 'V or 

trouble can be searched relaU^Y ^ ^ ^ 
•0 state Is lalchod or a s»» 



asynchronously with clock signal 
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&»]»-*- z> msmvtmi&b , 

untax* y%nmz.im&m.^ttmn<nmt}$:J3 ? 

[0 0 0 1] 
[0 0 0 2] 

m$k<D$m\ cMosiiraro^sixsaisna 

(Quiescent power supply c 
urrent Te s t) ^-®l^t,tltV^ 0 
[0 0 0 3] CMOSSBtt, lilttVDDlCgiS 
ttSP-MOSSS^iSiatt'i:, SflMffiV S S KlBf 
iR * *t 6 N - MO S *T-»C i 5 H* d*ftft 5 
^oTflfi***^ P-MOS^T-lHlKSi^N-MOS^ 

fctf), VDD-VS SM«ctt»^«aB«jttU*»j5ft*tft ' 

[0 0 0 4] b30»U CMOSlHlttlClv'a — httWdS^ 
frT<5£> VDD-VS SM^«!H«ittJ4jE#«F<7? 2 — 

3tfrK±l-ifiQ-r5o WEI DDQt 1 ^ ftt, 

5f@ L/c-r^ hT-fc!9, DCagfE^#5Sfc^^VDD- 

V S S IB^«K«««:JIB»r 5 w t |c J; 5 ^J^"T ft fc 

[0 0 0 5] *StleItttt« fiiy-b (AND, OR, 
NOT, EXOR*«.W|a**i>&*CJ:9«*S*bS 
tHtEK b* 7yf, 7Ji//7oy ^©f- 

[00 0 6] 0 8 fUS^- h b y y ^jB^-a-to* 

[0007] rojfcanaatt, yy^-m 1 1 o, 12 

0, 1 3 0, 1404:, CMOSM^-h^a^ 
^:±9flte*ftfcCMOSoyy> 1 5 0, 1 6 0, 



1 7 0 fcfcJ:9«f*S*i/CV*5. ^ttbOleiKfi,. 7 y 
f»110, CMOSD^i7l50, 7yf»12 
0, CMOSP'^^16 0, 7yfSl3 0, CMO 

"so^no; 4 0 <DHSScgeB£ 

*U **b«ftff 1 1 OA, 15 OA, 12 OA. 

16 OA, 13 OA, 1 7 0 ASr^LT8BW8SBc*4xT 

[0008] *t mfeoiaBtt. vDDma?7^^ 

1 8 0 4:VSSjgife7-< VI 9 0 b<Dm\z.fflgt£tlX\t* 
10 5, t4b*), 7yfSllO, 120, 13 0, 14 
0 toMMMtes *ave f ixttK5'f v 1 1 0 B, 120 
B, 130B, 1 4 0B^LTVDDiS7-f >1 8 

oizmttztu ^timgi7^>i 1 

0C, 120C, 130C, HOC^LTVSSg 
[0 0 0 9]-^, CMOSo^^l 5 0, 1 6 0, 

170 owjmbu *vft,*ft,flss9>r ^isob, i 6 

. 0B, 1 7 0 B ^UTVDDfj!l7>f ^ 1 8 0 (C^g 
£tu *<oSSfi{Batt, *fr*ix«ifi9>f vi 5 0C, 1 
20 6 0C, l 7 o c^txvs sgM&^-f vi 9 oi^m 

[0 0 10] 7^f»110, ^ 

p 7^ff ^§2 0 0 J; ^) C LKMWSJ^ 5yf 
81'2 0, 14 0(Cfl C L Kit ^-O^^ff -^-C L K # 

I001l]477f8fll 0, 1 2 0, 1 3 0, 1 4 
0«t577m 19 (a) ^SttS^oy^ 
>fy/W3 0 1, 3 0 2^-fy/W3 0 3, 3 04 
30 «c±9«***L-CV^Sfci^ii-So ^n^^y/W 
3 0 1, 3 0 211 E!9 (b) l£7F~t"<fc ? tc P —MO S 
40 1, 4 0 2iN-MOS4 0 3, 4 0 4Xm&£tl 
tV^ fl i9 (a) ro7yf»fftt, B9 (c) (0*4 
* >V M^1~£ 2^ C L Kfl^CO "H" U"< 

^CLK{f-S§-<7> "L" L^A-JW r^cio £ *l 
40 A^T-^Dft CLKif^ "H" U-<'MCfc5*-C 

[0 0 12] St Hi OtCCMOSlSJiy— #J 
fcUTtt^— b (P-MOS 5 0 1, 5 0 2, 5 0 
3, N-MOS 5 0 4, 5 0 5, 5 0 6) b. >f V^— 
^ (P-MOS 5 0 7, N-MOS 5 0 8) b\c£&Z 
= (A+B) • CO|Hli»S:*i-o 4*5. H0(OCMO 
SSil^-Fft 18(?)CMOSp^^150 ( 16 
0, l 7 0<0#^0— ft$i:LTfieffl*tt*tOi:-i"S. 

[0 0 1 3] 01 ltt. H8<OiaKoftf^S:*i-^^ 5 
50 ym-ht-feS 0 
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[0014] @tWtO-t9lt cLKm^mmt 

a, a+1, a + 3, a + 4«, INPUT.f-*©tt 

yh*K*t5t<Ott5o INPUTf-^B, B8 
CO#CMOS a v?^^ 1 5 0, 1 6 0, 1 7 0 SriliSi" 

[0 0 15] Ell KOfJ ^l/Jf^+r— Mct£v\ 19 8 
[0 0 16] Nf#J t 0{C*^T INPUTf-^t L~C 

[0 0 17] W*J t lm C L K— 1 , CLK# = 0 
t49, ?yf»110, 1 3 Otex— *Ei!9i&*PSr 
:XVU 7s/f»12 0 f I4 0ttf-^99ii* 
Pt^o-XLt^5o 7-^ofi7yfSll0i:E 

1 1 OA^LtCMOSP^s/^ 1 5 Ofd^— * a*. 

CMOSn^^ 1 5 0 c£>^— ^ilag^@ 
nrlf-^S¥ 15 0 AtZy"—? a #§Lh,5 0 
[0 0 18] ^C£>f3\ 7*^«l-2 Ottr*— 
pj&^n— XLT^£<£>T\ f-^afiJyfSnO 

KT^EBS^**-* 1 , y l 2 o KTronlKfiT 

[0 0 19] &££fl t 2TU CLK=0, CLK# = 1 
t49, 7yfSllO; 1 3 0 f -r— ^»9ii*PS: 
^d-XU 7s/f#1 20,1 40tt7-#ai?ii* 
P*t-/yf5c S£oT, {f-f§i»S£l 5 OAiWr- 
*att\ 2 0K:«t93i*Jxm*3ftSSWl7t-6. 

X-^att, 1 2 OA^LTCMOSB^y 

^ 1 6 O^A^StU CMOSn^j/^16 0^7-^ 
ilia^Ffpiatb-Cff 1 6 0A(l7^a^5 o 

[0 0 2 0] 7txf»l 3 Ofi^— ^ffi9 5i* 

P25^n-XLTV^5^t\ _7*— # a«9s/^-|¥l 3 0 
«T^[UK— e«H£i\ 7yf»13 O^T^EKfi^F 
S^ffitfto-CV^So INPUTf-^lt X — 

*aJ&>&X— ^aH^flSL-C^S^ 7^110 

1 1 OftT^tsJSS^ 7 s — $ a+lt*e«L>fcv\, 
[0 0 2 1] (*JPJ t 3 "Ctt, CLK=1, CLK# = 0 
tft9, 7j/f»110, 1 3 OttT*— *&9i£*P«: 
*-^U 73/fSl 2 0, 1 4 01*^— ^ftQi&^- 
PSr^o— X-t"5o ffiot, 6 0 A_hC0^— 

■r— * attfff#H»l 3 OA^UCMOSpv 1 '^ 
1 7 0^U CMOSni^y^ 1 7 0*07^— ^iiifi 
«FM*iX-C{f 1 7 OACt-^ afcm^Zo 



[0 0 2 2] r<£>J$\ 5yfSl 4 OJSx — *Bl9i&* 

KT^I3K^e»a-f, 7yf»14 0MOUTPU 

ttU 9iyf8l 1 0kSc0i&*ixS o INPUTS 

fS#«a¥l 1 OASr^UT CMOS cr^ 
5/^1 5 0iC7^a+l^A^^Jl. CMOSP^y^ 
1 5 OOf'— ^5iii&*IHaSix"C«#»l¥l 5 OACr- 
10 ^a+l^SttSo r.0>|§£\ 1 2 OliT*— ^Bt 

9i&*P^^n— XUCV*5<Z>-C, *a+lli9:yf\ 
#12 OfiJLT^lHlK^BMlLftv^ 
[0 0 2 3] ^Jt4m CLK=0, CLK# = 1 
7yfBllO, 1 3 Ott^— ^Bt9ii*PSr 
^n-XU 7yfSl 2 0, 1 4 Otex— *l*9i&^ 
P ^t-/yf5 0 17 0 AiiOx-^ a f±, 

tSoT, 7-^ a fiOUT P UTr-^ t Ltm^a 
{f-^8¥l 5 0 AtC^Xfcx— ^ a+lf^CMO 
20 Sn^s/^ 1 6 0U1X*S*L> CMOSb^16 0' 
COx— ^aii§B#ra1igtbTff 16 0 AKlx — * a+1 

— XUTy*5<7)"C, 7-^o+ll47 5'f»13 0 

[0 0 2 4] «TH«<0»ffn?, I NPUTf-^^fi 

*U2 i i <r>$4 s wr?-*— M^£*L5t!jf££tT 

[0 0 2 5] IDDQ7^Mt C LKfS-§-SrH3£U§I 

30 .^SIESrfflSi-a^ir-e^FASrW^-rs^^ h-CfcS. ± 
15<Z>lHlg&<Z>#£\ Nf^iJ t4WCL KflfROtC L K # 
«*S:H3£U CMOSn^y^l6 0O$£ 
Sl6 0A^7-^a+U:S® ^TOUTPUTf- 

^dsgc5£ufc#t*8-evDD-vs sr^ottsft^ay^-r 

6 D HtSStct 5, t 6 tWft«8IES:aOSU" ttJK«8K<0 

[0026] Hl2tt, B10 £>02§<D ]) — ^a?fr^Sr 
^-Tl^-efoD. HitfCMOSn^y^ 1 5 O^CMO 
Sf&31^— M-^T. P-MOS5 0 2©KWV- 

(A, B, C=0, 1, 1) fcftSt^t-TSo 
-g\ P-MOSSOlSW-MOSSOS, 5 0 6* 
^V—, P-MOS 5 0 2, 5 0 3WN-MOS5 0 
Atf^y^fafflZtlZtK P-MOS5 0 2^3-F 
LTV>5fc£>, Hl2(C/TnM:, P#*Jt4KlVDD 

-vs swtccMos i 5 oe^aai^-f yi 5 

OBRt^iS^^vl 5 OCSr^LTy — ^ttSft^Steh/ 
50 t 5«FfC*5V^fcra«(Oje*fc/jC5) o 
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[0 0 2 7] Z.(D£olC^ I DDQf^ H3DC%SK$: 
[00 2 8] 

mmm^:^*. 5 itSSBBl U&»L*3fi*&. JtSgo 
^EKSteStUT I DDQf^ h*fT-5»frfcl«U L S 

I ^^(DgiJ^gfcJ: 9 vdd-v s sn^SKtt 

[0 0 2 9] wOBBJHfi, *5 yaffil 1 0, 12 0, . 
1 30, 140, 1 5 1 6 0, 1 

Cfc-tfUfcStbSa*. «-7!/«lll0-14 
OStfCMOSn^y^ 1 5 0-1 7 0SUl«&£tL6 

[0 0 3 0] *58?Htt, ±Sft<Oita*tt*<Z)BB«AS:#P* 
■T5fci6^**ixfct>^"e. tOltttt, VDD-VS 
S m<Z>WKftil£&H£ LT#9BII»*>D C«8fc*:fl* 5 5F 

S SM^«»«iffi*»JSUT#»lHlK<pDC««ttSr#5 

[0 0 3 1] 

So 

[0 0 3 2] *2<D#W<04«W±. WimaKti: 
[0 0 3 3] 

[ftum ±&mn%mf$<Dmi<nmw^£ti&, yam 

flPlalSStt:, 09;ifcf I DDQr^ ^aaisK 
Sr0f^^^r^^-/V--e*J»i-5o -*U-£ 9 , . I DD 
[0 0 3 4] *2<0»W£j:jxtf, Wf«IWIiI»tt. « 



-5 0 rtttcit). *CMOSn^y^<Z)WE!B&S:S90r 

9. I DDQf^ h^*5V^^Ffttt9fO»£Sr±Q — 
[00 3 5] 

[0 0 3 6] *|SJ6«^«BHHlBtt, HI 8 (c^ tfcBK 
fcjta*.* ttK&ttKlffllHSl. 2, 3i, 
VrSIK 1 ~ 3 <?5jfilr3jfT4:*l«i- zmWfflim®'® 4 
■ Sr, I DDQf^ Y&tDT* hffllelK^ LTtt^PUfct 
5 Q 

[ 0 0 3 7 ] WBfiKaaRIsIiS 1 , 2, 3tt, CMOS 
o^y^lSO, 1 6 0, 1 7 0<Z)t»7>fyWl:R 

20 *tp,ttn^o i-*t>*>, «3H»i»aiwriHi» i «w 

2 J*, «B9>T^1 6 OBM^JfAS^ CMOS uv? 
^160 ^yhu — /ui"5 0 p« 
mMM&Mm\B}&3 «K9>f yno BKltcif 

AStt; CMOSo^^ 1 7 0 ^tf)®^® jK0fef&§: =3 

[0 0 3 8] *fc, ttMBttttWrlElttl, 2, -t 

*L-etb«*ft la, lb, 1 c t£<£ 9 S^»[El3g4 lC 
30 g^£*vC^5 0 aWffW»BK4tt. Ii7^y4ai: 

fc^^V?a-/V) KLfl£o"CfTfe|XS. mai^SiS^ftH]^ 
1, 2, 3 te, {f-SHfc 1 a , 2 a, .3 a J: 9 M3£ff^ S 

uat K i" twticMosB 
v?y^l 5 0, 1 6.0, 1 7 0— <omM&&&MWrtz> 
h<nk-tZa HEIBfefttsutt 11-^4 di9A^ 

£*L5En a b 1 e«"^0)^fl#K*k ff^l a, 2 
a, 3 a'^bbfcV^fcOfc-t-So 

40 [0039] #:tc, *^J£0tJ^ibf^^Ift0^-r 5c 

[0 0 4 0] 7yf-»^^3— H«a«*«#aELfc»*tt, 

t>(DtUXm0^-r^ o 4*3, **J£0*JT^^ Enabl 
e "1" cO^^^jir.L, Enabl eff-^= 
"0" <7>^£&&«!:-r6 0 

[0 0 4 1] WRBttaBWaBi, 2, 3tcJ:5 

50 wMmmtife<D&m>ftfrtifa^w&&, ®8tmm<o 
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a b 1 eff-^= "0" J.oiS»r»J«IlHll«4d»6>«#il6l 
a, 2 a, 3 a^ffi*iS "o" ©*1B^&9," HI 1 

[0 0 4 2] CMOSn^y^ 1 6 OCHl 2 

"TSo tt*5, CMOSPv f 5 '^16 0^7^a+2^ 
7 Wi#icD<h#T-fcSo 

[0 0 4 3] WSJ t 6Jd*5V^T. CLK{f-^= "0" , 

cLK#ft-^= "i" -efcs<z>-c\ jyfSi io ( i 

o, i 4 O^f-^SO^P^-T'yi:*^ 

®2gM^»rle3SS 1 , 2 , 3 I^J: f9WE««E*ie 
#CMOSp^^ 1 50, 1 6 0, 1 7 

Q<DmMmitrt^tL^>, m^mmi 5 0 a, 1 6 0 

A, 1 7 0 A^T- ^iS^k+So 7yfSl2 0, 1 
4 O^X — ^©t)i^^P(^--^ P W e C<D-r N CMOSp 
v?y^ 1 5 OSTCMOSn^^^ 1 7 O^^flSMBJc 
#fei& & WK&!KK*rliI& l , 3 \z X V mWr Lfc»£\ 9 
y^-Ul 2 0, 1 4 0WCMOSp^>^ 1 6 0(D#l 
»-|»S:^*.5w4:lcft5 0 Sfc, -ttK&IKKVrlilB 
2 tci J: <9 . CMOSP^y^ l 6 Q^<oWBXHfe<oW8i. 
-Ctt, 7^^S¥l 3 0(Or- *3x9j&^n#^n — XT* 
&S<£>T\ 7 ^/f UMiOCMO S n v?^^fS 

[0044] ^<D&fM t 6 -Cf±, WK&SSSBrlilSg 2 
± -5 CMO ^<0^««H^*BWr1- 
S 0 * fcU CMOSa^5/^160i:->3-figR^ 
£E1"5 4:* VDD r V S S B^lSEttCMO S o ^ y ^ 
1 6 o^mtffiifSM^fc^^il^? 

V-lTSa 

[0 0 4 5] J9CKH##J t 7iZ>#t«BJCf 4. 83*9- 1 7 Wtft 

Brlfili» 3 «:;*-— /yttCMOS Pi?y^ 1 6 0 (cflj!! 
#W&U W s ^tS^r#oTC L Kit L 

t 0 j&»&IKKB**!l t 7 <7)#fi^i£^-r£ ^ <k (-1"So 
[0046] f^M t 7 K^T, CLKlff= " 1 M R 
tfCLK#{f^§-= "0 M -T?fcS<£>T\ 7-7fHl 1 0, 

0, 1 4 Ot^x— ^SL0ii*P* s ^P— Xi#S 0 -CO 
«SKSIH£Bt<bI&1,- 2, 3K:J:9WKttSK«rS 
KUc^ 1 5 0. 1 6 0, 1 7 

0<Z>ffi>tos£*frr5fca. 5 OA. 16 0 

A, 1 7 0 A(Df— #&$EAti~Z>o 7yfSl3 0©7 



6 0 ^m«^#^£®R£^l^^ 2 let 9 

7yf»13 0itfCMOSD^y^l7 0- 

1, CMOSPv>y^l5 0MCMOSP 

i*3^ l 7 o'^Wttl&oaWr^W:, 5 2 

0, i 4 0(7)7*— *Bt9 5&*na*^ ci— x/^£o-c% 7$/ 

[0047] rw«*jt7m «S«tt»BWg*i, 

10 3l:ii'CMOSn^!y^l 5 0, 1 7 0— <DWBMM 
WfclRlWUVDD-vs 5B©««ttftfliM 

^-f5o tU C MO S p y ^ 1 5 0 H 3 - 

VDD-VSSM<^«Slttt. CMOSp 

yf5 e 4fc,'CMOSP^y^ 1 7 OtCv-3 — hi&K 
*S#aEi"St. VDD-VSSBWtStlt CMOSP 

i 6 o«cvs — had»ds#a£-t-ar.fcjc/j:o-rv^(75 
20 -c\ vdd-vs siH^«j«fi^#i<c8Eft^>5cv^ci:^ 

[0 0 4 8] C MO S o y ^ 1 5 0 ■ l#a t 6 C*5 
^{fcLTV^So CMOSP'^^l 5 0O7-?'b+3 

So 7^— «p«jt s-ey— ^«8tt<o*:« 

?WiJD36S**»ofcr i: t?{ftBE*ttrv^So CMO S a v 5 
^170tt, W*!|6JC:*5V^'C7*— *a+l-Cfc9B**J t 

30 [004 9] CMOSP^y^ 1 70tCMOSP^7 
^ 1 5 0 4: Rlfll-e. 7*—*a+2<D#ffiX}) — ^Sfc»*si¥ 
- ffiUftv^r.4:dSflB8Sn-CV^5o 7*— ^ a+l<o«ffltt. 

wioj t 5 -o y — ^«SKco*«3iifjpds*d>ofcr. t -ca 

[0 0 5 0] CMO S p i^y ^ 1 5 0 f felt CMO S p 

jjmxftfc-t s c: t d« pffiB-efc*. 
[0051] H2ii mi *<om\mm\Bi&4RxfmM 

40 gB&g$«n]S&l, 2, 3<75a#W*lHlKWS:*iia-efc 

So 

[0 0 5 2] i6Wr«H»[sItt4rtc3o(7>7y^4-l, 4 
-2, 4-3^±9«***fri^5 0 #7^f4-l- 
4-3^^, ^n^/^ff-^-CO^OlCEn a b 1 eff^ 
^A*S*t, :«En a b 1 e «-§4CH#i U»f^ S J: 
^tC-TSo WReHHBffglttl, 2, 3tt, -t.*t 

•tfiXl<B<^P— MOS^^ h7^^^ 1 — 1, 2 — 

1, 2- lT^^tvT^S^, r(DP-MOS/^ h 
7^^(t #CMOSD^^ 1 5 0, 1 6 0, 1 
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[0 0 5 3] KMOSpv?7^ 150-170 

. P -MO S/^h7^? <£>*->1S#t Sr#* U 

* -c s« ^ tt 5 1 *4K b-raatn-e j« lt t>* 

CMOSP^y^tWCMOSHiy 
[0 0 5 4] H5Ht, *^CO»2^0*l(C^6*aiHl 

[0 0 5 5] 44gfe01tt, ±E»r*»«^43u^, x 

(^J»|Hll»4«C7!y^4--4S:.«ffc^*Dx., AND^- 
h5, 6\Z£ 9 CLKft-^Xt^CLKftft-a-SrEn a b 

^»2 00, 2 1 OtC^rtb^tlANDy— h 5, 6 SrJf 
AU iSBrtBI»|HlK4<07^4-4ic«:, WSSSIEjS 
»*-K (En a b 1 e{ff = " 1 " ) <Dk$\Z tt 0" 
7*— *J& s *9&*ft*. *07*^4-4©ttWjfit, A 

<OA*fl8f-ttS98BC L Klf-^&tfC L K #«*#**Vt* 

[0 0 5 6] tSoT, En a b 1 e {f^Kl<fc SffillCiJE 
aetBre— KB*KI4, 5yfBllO, 1 2 0, 1 3 0, 
1 4 Ofit^tf- *8t9&*P3&«^n— XirfcSfc 
it), ^CMOSn^jy^ 150,160, 17 O01JI 

^£9, P-MOS/^h7V^^l-l, 2-1, 
*i*te«0«fc5»-NF*J t 6Rtft 7 <^o/c2 0GQ^ 

[0 0 5 7] 4fc. CMOSP«y^l 7 0^5)fl*l| 
7&tf7s/ 1 ^8¥l 2 0Sra*UT, CMOSo^y^l 
6 0HK(W>&5 J: 'pttJftia-SrfrS'r— *'<*j&sfc5» 

[0 0 5 8] H6tt, ^Haft3^mi«5lMitlBl 
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